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A  Preliminary  Report  on  the  Precoollng  and  Transportation 
of  Florida  Snap  Beang  in  Hefrigerator  Cars 


It  ie  veil  known  that  maintaining  low  teaperaturee  during  the  transit  period  is 
iiBportant  in  the  delivery  of  disease-^f ree  beans  in  a  condition  of  garden  freshness 
apon  arriral  at  marlceto     It  is  not  so  well  known  how  effective  these  low  tea^jera^ 
tares  t^an  he  in  arresting  the  development  of  watery  soft  rot  or  ^white  moldj  a 
disease'  of  increasing  iasportance  caused  by  the  fungus  Sclerotinia  sclerotiorumo 
Shippers  know  from  experience  that  standard  refrigeration  service  is  not  effective 
in  checking  the  developnent  of  watery  soft  rotp  especii^lly  \th.GXi  shipaents  are  made 
froB  diseased  fieldso    This  is  doubtless  due  to  the  time  required  to  reduce  the 
beans  to  a  temperature  at  which  this  rot-producing  fungus  is  inactivatedo  The 
quicker  the  load  is  cooledo*the  less  chance  there  is  for  spoilage  to  occur  during 
the  transit  perlodo    Although  the  causal  fungus  may  grow  at  a  greatly  retfirded 
rate  at  temperatures  as  low  as  32*^00  it  has  been  shown  that  a  temperature  of  Uo**?o 
or  below  curbs  the  develo|»Bent  of  this  fungus  to  such  an  extent  that  there  is  little 
spread  of  the  rot  from  pod  to  pod  and  little  development  of  decay  in  unwounded 
tissttSo    Accordingly  it  is  to  be  e3q>ected  that  for  ordinary  transit  periods^  tempera- 
tures maintained  between  UO*  and  U5®  will  be  generally  satisfactoryc    To  secure 
thefflp  however^  the  beans  must  be  precooledo 

Bxperience  with  other  commodities  has  shown  that  when  the  precooling  is  done  with 
ice  and  bunker  fans  (a  fan  placed  on  the  inside  of  the  car  at  each  upper  bunker 
opening  before  the  car  is  loadedf,  and  removed  after  precooling)  the  bunkers  must 
be  kept  well  over  half-full  of  ice  to  effect  the  most  rapid  cooling;  the  rate  of 
cooling  can  be  accelerated  by  the  addition  of  salt  to  the  icSo    A  commodity 
temperature  of  Uo^To  or  somewhat  below  can  be  obtained  without  much  difficulty  in 
light  loads  of  well  ventilated  containers^  when  adequate  air  channels  are  left 
between  the  rows  of  packageso    To  maintain  temperatures  within  the  range  of  Uo® 
to  U5°Po  during  ti»  transit  period^  the  protective  service  supplied  by  the  carriers, 
ioeoo  standard  refrigeration  or  some  modification  thereof^  such  as  initial  icing 
plus  one  or  two  reicings  in  transit ^  can  be  specif ied„  depending  upon  outside 
temperature  cdnditlons  and  the  length  of  time  the  car  is  expected  to  be  in  transito 

With  but  few  concrete  data  available  on  the  precooling  of  snap  beanSp  five  prelim- 
inary testsp  each  differing  someirtiat  from  the  othersp  were  made  during  March^  19^5° 
This  was  toward  the  end  of  the  bean  shipping  season  (in  the  Pompano  district)  end 
after  the  weather  had  become  quite  warm,,    At  that  time  the  beans  were  much  warmer 
when  loaded  than  they  were  a  few  weeks  earlier„    Hencep  with  more  heat  to  be 
reaovedp  the  loads  were  more  difficult  to  precoolo 

The  objects  of  these  tests  were  to  determine  (l)  the  approximate  rate  of  cooling 

of  snap  beans  in  bushel  hamperst,  using  bunker  fans  and  ice;  (?)  the  relation  of  such 

precooling  to  commodity  temperatures  during  the  transit  period;  and  (3)  the 


1/  The  tests  were  made  in  cooperation  with  the  Growers  and  Shippers  League  of 
Florida  and  with  Butts  Farms,  Inco p  North  Boca  Hat6n  p  Floridao 
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comparative  condition  of  precooled  and  non-precooled  "beane  upon  arrival  at  destinationo 
All  of  the  shipsentB  were  from  Butts  Faraa^  InCop  Uorth  Boca  Ratonp  ?lorldao  Four 
cars  went  to  Vo        DcyOp  No  Top  and  two  to  Po  Ao  UrlCo  Phlladelphiap  Pao 

In  order  to  determine  accurately  the  rate  of  precoolingj,  ten  electric  resistance 
thermometers  were  placed  in  different  parts  of  the  load  and,  by  means  of  a  cable 
extending  to  the  outside  of  the  car^,  readings  were  made  at  frequent  intervals  during 
the  precoollng  period  without  opening  the  caro 

Three  recording  thermometers  were  used  to  obtain  a  continuous  record  of  teaperatore 
froa  loading  time  in  Florida  until  the  cars  were  unloaded  at  the  terminal  markets© 
These  were  placed  in  test  packages  in  each  car  and  were  located  at  the  bottom  bunker, 
middle  quarter  lengthy  and  top  doorway  positions  which  generally  are^  respectivelye 
the  coldestp  the  average,  end  the  warmest  positionso    These  same  packages  were  like<= 
wise  Inoculated  by  placing  a  few  pods  infected  with  watery  soft  rot  at  two  levels 
in  the  hampers  to  determine  the  rate  of  spread  of  the  disease  during  transito 
Results  of  the  different  tests  will  be  summarised  brieflyo 

Test  1  -  MIW  Ukl2o    March  1„  I9U50    Preiced  to  full  bunker  capacity^  precooled  ?U 
hours,  29  niinutee;  reiced  to  capacity  during  precoollng  and  again  after  precooling; 
shipped  under  rule  2U0  (no  reiclng  in  transit);  unloaded  at  New  York^  March  Sc  There 
were  several  varieties  in  the  commercial  load;  the  test  hampers  contained  wai  beanso 

This  car  was  preiced  well  in  advance  of  loadingp  and  the  bunkers  were  only  about 
three-fourths  full  at  completion  of  loading  at  kiOO  pofflo  when  the  fans  were  turned- ouo 
The  fans  were  operated  almost  continuously  throughout  the  night  and  until  all  of  the 
ice  had  meltedo    As  shown  by  Figure  1  the  average  commodity  temperature  was  77®  when 
precooling  startedo    The  fans  were  operated  for  six  hours  and  the  temperature  was 
lowered  to  60*0    After  thise  due  to  the  exhaustion  of  the  icep  it  was  obvious  that 
little  was  to  be  gained  by  operating  the  fans  all  nighto    However^  when  the  bunkers 
were  replenished  to  capacity  the  following  morning  the  tmperature  dropped  15°  more 
to  U5**Fo  in  about  four  hourso    Due  to  this  melting  down  of  ice  in  the  bunkers  there 
was  little  if  any  additional  reduction  in  temperature  during  the  next  four  hours^ 
thus  again  emphasizing  the  importance  of  keeping  the  bunkers  full  of  ice^  If  pre- 
cooling is  to  proceed  at  a  satisfactory  rate©    During  the  precooling  period  the 
temperatures  in  different  parts  of  the  load  were  very  uniformp  the  average  for  the 
top  of  the  load  being  only  a  degree  or  two  lower  thaxf,  the  average  of  the  middlep 
and  bottom  positionso    This  was  due  to  the  way  in  which  the  beans  were  loadedp 
which  permitted  good  air  circulation  through  the  loado    The  bunkers  were  replenished 
at  the  end  of  the  precooling  period  so  that  the  car  started  out  with  bunkers  fully 
icedo 

Transit  temperatures 

The  thermograph  at  the  top  doorway  position  failed  to  operatep  but  those  at  the 
middle  quarter  length  and  bottom  bunker  positions  made  continuous  records  (ftgo  ?) 
throughout  the  transit  peri  ode     The  temperature  af  the  middle  quarter  length 
position  fell  gradually  for  four  days  and  levelled  off  at  U2**  for  the  remainder  of 
the  transit  period;  the  temperature  at  the  bottom  bunker  position  fell  rapidly  for 
about  2-1/2  days  and  then  leveled  off  at  37'*Fo    These  were  very  satisfactory  transit 
temperaturesc     Bunkers  were  l/k  to  3/5  full  at  time  of  unloading,,     The  beans  were  in 
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good  condition  upon  arrlyal  in  New' Tork^  and  there  was  no  spread  of  infection  in 
the  inoculated  test  hauperso 

Teat  g  ~  SP  9047I0    March  2»  IS^^o    Preiced  to  full  hunker  capacity;  precooled  11 
hours,  ^0  minutes;  reiced  to  capacity  during  precooling;  shipped  under  <;tandard 
refrigeration;  unloaded  at  Philadelphlao  Penno ,  March  Ho    There  were  several 
Tarletlee  in  the  commercial  load;  the  test  hampers  contained  Florida  Belleso 

This  test  differed  froo  the  first  in  three  particulars:  (1)  The  bunkers  were 
almost  full  when  precooling  started;  (2)  fans  were  not  operated  between  midnight 
and  80  30  aoDo;  (5)  the  car  moved  under  standard  refrige rati one 

The  comnodity  temperature  averaged77**ro  when  the  fans  were  started;  after  seven 
hours  of  continuous  precooling  the  comnodlty  temperature  was  reduced  2U®  and  the 
fans  were  cut  off  at  midnighto  (Jlgc  3)° 

The  top  commodity  tearperatures  changed  but  little  overnight  euad,,  since  the  ice  had 
melted  to  such  a  low  level  by  momlnge  the  fanso  which  were  turned  on  at  2o50  aomo 
did  not  increase  cooling  until  the  bunkers  had  been  replenished  about  two  hours  latere 
After  reicing  the  average  commodity  temperature  dropped  5®  in  three  hours  and  was 
about  kf^Yo  when  the  car  rolledo    The  bunkers  were  replenished  to  full  capacity 
before  the  car  left  the  shipping  point o 

Transit  temperatures 

At  shown  in  figure  U  there  was  a  drop  of  only  a  few  degrees  during  the  transit  period^ 
most  of  it  taking  place  during  the  first  three  days  of  translto    7rom  then  on  tempera- 
tures at  the  top  doorway  and  middle  quarter  length  positions  remained  about  U?®Fo 
The  bottom  bunker  position  reached  its  lowest  levelo  37**o  some  2h  hours  after  pre- 
cooling was  cooipleted  and  remained  practically  unchanged  to  destlnatioUo  Although 
this  car  moved  under  standard  refrigeration^  the  commodity  temperatures  In  it  were 
quite  similar  to  those  In  the  first  test  car  which  moved  under  rule  PUOo    At  time 
of  unloading  the  bunkers  of  this  car  were  3/8  to  1/2  full  of  icCo    The  beans  were 
In  satisfactory  market  condition  and  there  was  no  spread  of  infection  from  the  inocu~ 
lated  podSo 

Test  3  ^  MOT  7g39o    March  21^  13k%    Preiced  to  full  "bunker  capacity;  precooled  lU 
hours,  15  minutes;  reiced  to  capacity  twice  during  precooling;  I50  Ibso  salt  added 
at  9§30  po»o  March  20o  and  again  at  9s20  ao»o  March  21;  shipped  under  standard 
refrigeration;  unloaded  at  Hew  York  March  28o    Beans  in  the  commercial  load  and  test 
hampers  were  of  the  Plentiful  varletyo 

This  third  test  differed  from  the  second  mainly  in  that  I50  IbSo  of  salt  was  added 
twice  to  the  Ice  to  increase  the  meltage  and  thus  accelerate  precoollngo     The  beans 
averaged  J^^Jc  at  the  beginning  of  precoollngo  but  In  less  than  four  hours  had 
dropped  23®  (Tlgc.  5)o    During  the  shutdown  period  of  slightly  more  than  9  hours  the 
ice  melted  down  to  less  than  l/U  of  the  bunker  capacityo  and  a  rise  of  U®  in  commodity 
temperature  took  placeo     After  replenishing  the  bunkers  with  ice  and  saltp  and 
starting  the  fans  again;,  the  ten^jerature  was  reduced  from  55**       39®  lo  8  hours  and 
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20  mlnateBo    ^  that  time  the  ice  had  melted  so  much  that  there  vae  a  slight  rise  in 
temperature  during  the  next  and  final  two  hours  that  the  fans  were  operatedo  This 
indicates  that  unless  the  "bunkers  are  reicedp  there  is  no  benefit  from  continued 
operation  of  the  fans  after  the  temperature  starts  to  riseo 

During  the  operation  of  the  fans  the  top  of  the  load  had  a  temperature  very  close  to 
the  average  for  the  loado     The  addition  of  salt  to  the  ice  resulted  in  more  rapid 
cooling  than  was  obtained  in  the  previous  tests;  however^  in  Judging  this  effects 
the  length  of  time  the  fans  were  operated  should  he  kept  in  aindo 

Transit  temperatures 

In  spite  of  the  fact  that  this  car  rolled  under  standard  refrigeratioh^  the  top 
commodity  temperature  rose  and  the  bottom  fell  somewhat  during  the  early  part  of  the 
transit  period^  but  at  no  time  was  it  above  U3°Fo  (Figo  6)0    This  was  because  the 
precooling  reduced  the  top  part  of  the  load  to  a  level  that  could  not  be  maintained 
by  standard  refrigeration  service  during  transit  in  this  kind  of  a  car,,    The  bunkers 
were  5/8  full  of  ice  at  time  of  tinloading  and  as  in  previous  tests  the  beans  were 
in  very  good  conditiouo    There  was  no  spread  of  infect iono 

Test  k  -  BRBX  7U653o    This  car  was  equipped  with  Preco  fans  which  can  be  operated  to 
force  air  up  through  the  ice  bunkers  and  out  over  the  top  of  the  loadc    They  can  be 
operated  for  precooling  by  attaching  a  suitable  motor  iriiile  the  car  is  stationary^ 
and  during  transit  by  adjusting  a  friction  drive  wheel  against  the  car  wheel  treado 
In  this  test  this  fan  system  wis  not  used  for  precooling  but  was  ooerated  during 
transitp  the  fan  lever  being  placed  at  the  "on"  position  when  the  car  left  on  March  21o 
The  car  was  preiced  to  full  bunker  capacity^,  precooled  with  bunker  fans  for  h  hourse 
Uo  minutes  the  same  as  in  earlier  tests  and  reiced  to  capacity  during  the  precooling 
periodo    It  was  shipped  under  standard  refrigeration  and  unloaded  in  New  York  March  27o 
Beans  in  the  commercial  load  and  test  hampers  were  of  the  jPLentiful  varietyo 

In  this  test  precooling  was  begun  before  completion  of  loading,  the  fajis  being  turned 
on  when  the  doorway  was  yet  to  be  loadedo    At  the  beginning  of  the  precooling  period 
the  beans  averaged  78®7o    After  two  hours  of  operation  50  IbSo  of  salt  were  added  to 
each  bunker  causing  the  rate  of  cooling  to  be  accelerated  as  shown  in  Pigo  7o  During 
the  first  hours  of  precooling  the  commodity  temperature  fell  to  53® e  a  drop  of 

25*P  but  during  the  next  50  minutes  while  the  fans  were  stopped  and  the  doors  opened 
for  completion  of  loading^  there  was  an  appreciable  rise  in  commodity  temperaturso 
This  was  not  overcome  by  precooling  for  an  additional  1-1/2  hours  when  precooling  had 
to  be  discontinued  because  the  pick-up  train  was  dueo     Since  this  car  was  equipped 
with  Preco  fansj,  it  was  believed  the  commodity  temperature  would  soon  be  reduced  to  a 
satisfactory  level  by  operating  the  fans  while  the  car  was  in  motiouo     If  this  could 
be  shown,;  it  would  demonstrate  how  a  good  deal  of  time  could  be  saved  in  precoolingp 
but  because  the  fane  do  not  operate  when  the  car  is  standing  still  their  effectiveness 
obviously  depends  upon  the  car  being  kept  raovingo 
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Transit  tesiperatures 

As  «hown  In  Figure  8  the  temperatures  dropped  at  a  moderate  rate  during  the  fir»t 
2-=l/?  days  and  thereafter  gradually  rosej,  especially  at  the  top  doonrayo  At  time 
of  unloading  the  bunkers  were  U/5  f\iH  of  ic«o  As  in  the  earlier  tests  the  beans 
were  in  good  condition  upon  arrivalo 

Test  3  -  SFRD  ?3Ugf^o    March  2?^  Preiced  to  full  bunker  capacity;  precooled 

12  hours p  U5  minutes',  reiced  to  capacity  during  precooling;  shipped  under  standard 
refrigeration;  unloaded  at  Philadelphia^  PenUo ,  March  28o  Beans  in  the  commercial 
load  and  test  hampers  were  of  the  P;lentiful  varietyo 

This  test  wag  similar  to  test  2  in  that  the  btinker  fans  were  operated  in  the  eveningo 
disconnected  during  the  night,  end  turned  on  again  in  the  momingo    The  beans  averaged 
GS^fo  when  precooling  startedp  but  after  six  hours  of  continuous  blowing  the  average 
temperature  had  fallen  to  US®  (?igo  9)o    During  the  night  when  the  fans  were  not 
running,  (a  period  of  about  12  hoars)  the  average  commodity  temperature  dropped  5° 
although  at  the  top  of  the  load  the  temperature  rose  2®o    After  the  bxmkers  were 
replenished  in  the  morning  and  the  fans  were  turned  on^  the  commodity  temperature 
dropped  to  Uo®  in  6-l/U  hourso    Thus  in  this  car  12  hours  and  U5  minutes  of  pre- 
cooling  were  required  to  reduce  the  average  tenperature  of  the  lading  from  66®  to 
U0*o 

Transit  temperatures 

The  temperature  of  the  beans  at  the  top  doorway  and  middle  quarter  length  positions 
rose  a  few  degrees  (figo  10)  during  the  early  part  of  the  transit  period  in  spite 
of  two  reiclngs  and  remained  at  about  h2^7o  during  the  remainder  of  the  transit  periodo 
The  buixkers  were  U/5  full  of  ice  at  time  of  unlo&dingo    Upon  arrival  the  beans  were 
in  satisfactory  conditiono 

Test  6  -  FG£  356llo    March         19^5=    Non-precooled,  preiced  to  capacity  llsOO  aoffio 
March  PU^ loaded  in  early  afternoon;  shipped  under  standard  refrigeration;  unloaded 
at  Hew  York  March  29o    Beans  in  the  commercial  load  and  test  hanqpers  were  of  the 
plentiful  varietyo 

This  non-precooled  car  wes  used  for  comparison  with  the  five  cars  that  were  precooled 
for  various  lengths  of  timeo    lour  were  shipped  under  standard  refrigeration  and  were 
generally  comparable  except  for  precoolingo    The  temperature  of  the  beans  in  this  cbx 
was  in  the  80' e  at  the  start  and  dropped  slowly  and  steadily  for  about  U  days  after 
which  it  leveled  off  la  the  range  from  35°  to  U5®fo  (ilgo  11) o    The  temperature  at  the 
bottom  bunker  position  fell  most  rapirtly  during  the  first  12  or  15  hours  to  about  U/^^ 
finally  reaching  35®  ii^  daysj,  and  remained  at  that  level  thereafterp  about  the 

sane  as  in  the  precooled  carso     However,,  at  no  time  during  the  transit  period  did  the 
beans  at  the  top  doorway  and  middle  quarter  length  positions  cool  to  the  average  at 
these  positions  in  the  four  precooled  cars  shipped  under  standard  ref rigerati ono  In 
considering  the  temperatures  in  the  various  cars  it  should  be  kept  in  mind  that  it  is 
not  necessarily  the  level  of'these  temperatures  upon  arrival  that  is  important  but 
rather  the  quick  reduction  to  a  satisfactory  level  (preferably  before  shipping)  and 
their  maintenance  at  that  level  thereafter^     The  bunkers  of  FOE  356II  were  7/10  full  of 
ice  at  time  of  unloadingo    The  beans  were  delivered  in  good  marketable  conditiono 
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Blscasslon 

Although  the  precooling  operations  differed  somewhat  in  the  various  tests  (due  to 
unavoldahle  circumstances)  ^  the  results  followed  the  same  general  pattemo  These 
teste  showed  that  6U0-haiiiper  loads  of  beans  stowed  in  the  usual  manner  can  he  pre- 
oooled  satisfactorily  at  loading  point  hy  the  use  of  ice  in  the  hunkers  and  special 
precooling  fans,,    The  addition  of  salt  to  the  ice  accelerated  the  rate  of  precoolingo 
hut  the  rate  was  reduced  as  the  ice  melted  down  in  the  hunkerso    Well  over  four  hours 
of  blowing  was  required  to  precool  a  loaded  car  satisfactorilyo 

Results  in  the  one  car  that  was  precooled  and  shipped  under  rule  ?hO  (the  bunkers 
being  replenished  by  the  shipper)  seemed  to  indicate  that  this  would  be  a  satis- 
factory procedure  ih  cool  weather^  and  if  the  time  in  transit  were  not  more  than 
seven  dayso 

There  was  little  if  any  difference  in  the  condition  of  the  beans  in  the  several 
precooled  cars  on  arrival  at  the  narketo    All  beans  were  fresh  and  crisp  and  generally 
in  an  excellent  state  of  preservationo 

The  lading  in  the  non-precooled  car  was  not  of  quite  as  high  quality  at  shipping  point 
as  that  of  the  precooled  carsp  but  it  was  in  satisfactory  condition  on  arrivalo  Ho 
watery  soft  rot  was  foundp  probably  because  by  that  late  date  the  disease  had  largely 
disappeared  from  the  fields  following  the  onset  of  summer  weathero 

Little  or  no  watery  soft  rot  was  found  in  the  commercial  loads  or  even  in  the  test 
packages  in  which  infected  beans  had  been  placed  prior  to  ehipplngo     However,  the 
disease?  made  some  progress  in  the  infected  pods,  even  in  test  packages  in  the  coldest 
part  of  the  loado    This  growth  was  considerably  more  in  the  warmest  locations^  but 
even  there  it  was  not  great  enough  to  be  of  commercial  significance  during  the  time 
these  cars  were  in  transito    The  importance  of  quickly  precooling  the  commodity  to 
a  temperature  around  Uo®Fo  and  holding  it  at  that  level  or  somewhat  lower  throughout 
the  transit  period  should  therefore  be  apparento     It  is  the  beet  insurance  the  shipper 
can  take  against  the  development  of  watery  soft  rot  in  market  coneignmentso  This 
protection  is  especially  valuable  when  shipments  are  made  from  infected  fieldso 

The  use  of  Preco  fan    cars  offers  a  possibility  of  shortening  the  precooling  period 
enough  so  that  beans  can  be  harvested  and  shipped  the  same  dayo     In  these  cars  the 
precooling  can  be  continued  until  the  pick-up  train  eariveSe  and  from  that  time  on 
the  car  fans  will  operate  whenever  the  car  is  in  motion^  and  will  reduce  the  commodity 
temperature  provided  the  bunkers  are  kept  fairly  full  of  icoo     However,  the  fans  do 
not  operate  while  the  car  is  standing  so  that  during  transit  their  practical  effect- 
iveness is  reduced  whenever  the  car  is  not  movingc 

Although  standard  refrigeration  can  be  expected  to  lower  the  commodity  temperature 
more  rapidly  than  modified  refrigeration  services  such  as  Hule  2U0  which  uses  less 
ice,,  the  rate  of  cooling  is  too  6l<iW(,  and  it  is  possible  for  watery  soft  rot  to  make 
considerable  headway  in  a  non-precooled  loado     This  is  especially  true  in  the  upper 
part  of  the  load  which  is  the  last  to  be  cooled  in  conventional  end-bunker  refrigera- 
tor cars,  unless  the  cars  are  equipped  with  Preco  fanSo     If  the  latter  are  used,  the 
top  part  of  the  load  is  the  first  to  be  cooledc     The  important  point  to  strive  for  is 


1 


• 


to  get  temperatures  reduced  quickly  80  that  mold  development  will  be  arreetedo 
Tor  that  reason  heans  from  Infected  fields  should  be  cooled  as  promptly  as  possible 
aftir  harvest 0  and  kept  cool  all  the  way  to  marketo    Temperatures  In  the  range  of 
UO®  to  U5*Fo  proved  quite  satisfactory  in  these  testso 

Summary 

From  these  tests  it  may  be  concluded  that  the  usixal  6Uo°hamper  carload  of  snap 
beeiis  can  be  precooled  to  a  safe  temperature  within  a  reasonable  time  after  loading 
by  the  use  of  bunker  fans  and  ic«o 

The  results  indicate  that  not  less  than  ten  or  twelve  hours  of  continuous  blowing 
will  be  required  and  that  the  bunkers  should  be  replenished  at  least  twice  during 
the  precooling  operationo 

The  addition  of  s^lt  to  the  ice  accelerates  ice  meltage  and  also  the  rate  of  pre°° 
coollngo 

A  temperature  of  about  UO^Po  quickly  arrived  at  and  maintained  during  the  transit 
period  is  effective  in  checking  watery  soft  roto 

Shipment  of  non^precooled  beans  under  standard  refrigeration  without  precooling  does 
not  reduce  the  commodity  temperature  fast  enough  to  check  watery  soft  roto  Precooling 
to  UO^Fo  followed  by  standard  refrigeration  in  transit  is  necessary  to  prevent  rapid 
development  of  the  causal  fungus  and  losses  from  the  diseaseo 


Car  NOo  N  P  90U7I0  Teat  2c    Initially  iced  Boca  Raton„  Florida.  March  1,  19U5„ 
1:U5  p.nio  10,700  IbBc    Re-Iced  Baldwin,  Florida^  March       liU3  peJDo  U.gOO  IbSo 
He-iced  Aberdeen,  No  Cc ,  March  5.  9«03  aoino  1»900  Ibe,,     Upon  arrival  in  Potomac 
Tard,  bunkers  were  more  than  1/2  full  of  ice  and  in  compliance  with  Interstate 
Commerce  Commission  Service  Order  282  which  prescribed  that  cars  having  ice 
in  bunkers  more  than  1/2  full  would  not  be  re-iced,  this  car  was  not  icedo 
Information  furnished  by  Mro  Mills  of  the  Fruit  Growers  BTpress  Corapanyo 
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